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Objectives: Analyse multidetector computed tomography (MDCT) three-dimensional aortic annular dimensions for the prediction of paravalvular 
regurgitation following transcatheter aortic valve replacement (TAVR).
Background: Moderate or severe paravalvular regurgitation (PAR) after TAVR is associated with increased morbidity and mortality.
Methods: 109 consecutive patients underwent MDCT pre-TAVR with a balloon expandable aortic valve. Differences between THV size and MDCT 
measures of annular size (mean diameter, area and circumference) were analysed concerning prediction of paravalvular regurgitation. Patients 
with THV malposition (n=7) were excluded. In 50 patients, MDCT was repeated post TAVR to assess THV eccentricity (eccentricity index, EI = 1-short 
diameter/long diameter), and THV expansion (expansion ratio, ER=nominal THV area/MDCT measured THV area x 100).
Results: Moderate or severe PAR (13/102) was associated with THV under sizing (THV diameter-mean diameter= -0.7±1.4mm vs. 0.9±1.8mm for 
trivial to mild PAR, p<0.01). The difference between THV size and MDCT annular size was predictive of PAR (mean diameter: area under the curve 
[AUC]=0.81, 95% confidence interval [CI]=0.68-0.88; area:AUC=0.80, 95%CI=0.65-0.90; circumference:AUC=0.76,95% CI=0.59-0.91). Annular 
eccentricity was not associated with PAR (AUC=0.58, 95%CI=0.46-0.75). 35.3% (36/102) and 45.1% (46/102) of THVs were under sized relative 
to the MDCT mean diameter and area, respectively. THV over sizing relative to the annular area was not associated with THV eccentricity or under-
expansion (over-sized vs. under-sized THV; ER:102.7±5.3% vs. 106.1±5.6%, p=0.03; EI:0.017[0.014-0.030] vs. 0.017 [0.011-0.027], p=0.28).
Conclusion: MDCT-derived three-dimensional aortic annular measurements are predictive of moderate or severe paravalvular regurgitation 
following TAVR. Over sizing of THVs may reduce the risk of moderate or severe PAR.
